to 9.2 per cent of adults. This translates into almost 385 million children living in extreme poverty across the globe (UNICEF & World Bank Group, 2016) .
Research on the effects of poverty on children's development has been a focus of study and policy for many decades, and is now increasing as we accumulate more evidence about the societal and public health implications of poverty. Driving the need for new knowledge in this area are observations that children living in poverty are more likely to have poor health compared to peers not living in poverty, and emerging evidence that the income gap in health widens as children age (Case, Lubotsky, & Paxson, 2002; Fletcher & Wolfe, 2014) . Moreover, world-wide, in terms of both cognitive and social development, children from impoverished families do worse on early school readiness, school retention, standardized tests, have poorer grades, and lower levels of academic attainment than their financially better-off counterparts (Duncan & Murnane, 2011; McKinney, 2014; Schuetz, Ursrpung, & Woessman, 2005) and also have high incidence rates for behavioral and emotional problems (Ackerman, Brown, & Izard, 2004; Brooks-Gunn & Duncan, 1997; Duncan, Brooks-Gunn, & Klebanov, 1994) . Taken together, these developmental gaps persist into adulthood and frequently translate to lower lifetime earnings, worse health, and reduced psychological well-being (Guralnik, Butterworth, Wadsworth, & Kuh, 2006; Minkler, Fuller-Thomson, & Guralnik, 2006; Wadsworth, Evans, Grant, Carter, & Duffy, 2016; Zeki Al Hazzouri, Haan, Galea, & Aiello, 2011) .
Although the associations between child poverty and these negative outcomes are well-documented, the specific mechanisms causing these sequelae -especially physiological, cognitive, and social factors-are not currently well-understood. A limitation on our ability to combine insights from multiple scientific approaches is that researchers tend to use common words, such as "poverty" or "socioeconomic status"-but often define and measure these constructs differently. Thus, it is difficult to synthesize results across studies, especially those using different methodologies. However, harnessing multi-disciplinary approaches holds tremendous promise for advancing theory and empirically supported policies to improve children's well-being. | In 2013, the American Academy of Pediatrics added "Poverty and Child Health" to its Agenda for Children (American Academy of Pediatrics, 2014) to recognize what has now been established as broad and enduring effects of poverty on child health and development. Similarly, UNICEF and the World Bank have called for an end to extreme poverty by 2030 (UNICEF & World Bank Group, 2016) . A relatively recent addition to the field has been the application of neuroscience-based methods to better understand the developmental consequences of child poverty (Cf., Katsnelson, 2015) .
Various techniques including neuroimaging, endocrinology, cognitive psychophysiology, and epigenetics are beginning to document aspects of brain development and functioning associated with early experiences of living in poverty. The addition of these disciplines to the social science disciplines that traditionally address poverty holds tremendous promise. A review of this new literature is beyond the scope of this paper, but a number of recent, comprehensive reviews of these studies have been published (see Blair & Raver, 2016; Farah, 2018; Johnson, Riis, & Noble, 2016) . This new focus on biobehavioral mechanisms underlying poverty is poised to guide empirically based and targeted interventions and policies for these children and their families (Brody et al., 2017; Brito & Noble, 2014; Dreyer, Chung, Szilagyi, & Wong, 2016; Evans, 2016; Hair, Hanson, Wolfe, & Pollak, 2015; Jensen, Berens, & Nelson, 2017; Johnson et al., 2016; Krishnadas et al., 2013; Lawson, Duda, Avants, Wu, & Farah, 2013; Lipina & Segretin, 2015) .
There are many good reasons for considering neuroscience and related biological methods alongside social science approaches to study child poverty (See Pollak & Wolfe, in press, for extended discussion). For example, it is well-established that early experiences are critical for shaping many aspects of brain development related to children's behavioral functioning (Birn, Roeber, & Pollak, 2017; Fox, Levitt, & Nelson, 2010; Johnson, 2001; Romens, McDonald, Svaren, & Pollak, 2015; Wismer Fries, Ziegler, Kurian, Jacoris, & Pollak, 2005) . In humans, maturation of the brain regions responsible for higher cognitive functioning continues throughout childhood and adolescence, leaving a long window of opportunity and vulnerability for environments to influence brain plasticity (Blakemore & Choudhury, 2006; Bunge, Dudukovic, Thomason, Vaidya, & Gabrieli, 2002) . Although research on poverty and brain development in humans is relatively recent, the cumulative evidence thus far is yielding new and highly convergent perspectives on how and why poverty may be linked to myriad behavioral outcomes throughout the life course. These techniques also offer promise about ways to evaluate the effectiveness of various anti-poverty programs and policies focusing on children's development.
Traditionally, much of the research on child development in the context of poverty has focused on reduced stimulation and reduced • New ways of conceptualizing and measuring poverty will enhance the impact of developmental science to address this public health issue for children.
• With a core set of common measurements, studies can address individual differences to better understand effects on development.
• Unconfounding socioeconomic status, family income, and poverty can help us to better understand environmental effects on children's development and allow direct comparisons between studies.
opportunities for learning compared to children in higher-income homes (Jensen et al., 2017) . But it is not obvious how environments marked by poverty influence developmental mechanisms. For example, poverty is also characterized by an overabundance of types of stimulation that can negatively affect development. These factors include the presence of enduring stressors such as ambient noise (including background noise such as that associated with ongoing and unmonitored television), persistent household chaos, recurring conflicts among family members, exposure to environmental toxins, and neighborhood violence-any of which might possibly alter physiologic systems involved in stress regulation, comfort, and perceived security/stability (Coley, Lynch, & Kull, 2015; Deater-Deckard, Sewell, Petrill, & Thompson, 2010; Evans & Kim, 2013; Hair et al., 2015; Miller & Chen, 2013) . Thus, there may be numerous (and not mutually exclusive) potential chronic effects on neural activity that can influence brain and behavioral development (McEwen & Gianaros, 2010) . For these reasons, the use and integration of a variety of behavioral, cognitive, and neuroscience measures permits researchers to better understand exactly how and why poverty reduces the potential of children. Such knowledge could lead to more effective policies aimed at reducing the negative sequelae of poverty.
Thus, there is much to be learned by synthesizing results from a variety of survey, behavioral, neuroscience, epigenetic, and other biomarker methods into the study of child poverty. A recent issue of this journal highlighted the potential for using neuroimaging methods in new global contexts (Lloyd-Fox et al., 2019; Perdue et al., 2019; Wijeakumar, Kumar, M. Delgado Reyes, Tiwari, & Spencer, 2019 ). Yet, each method come with their own set of challenges. For example, some methods, such as fNIRS (Functional Near-Infrared But even results from traditional survey methodologies can be difficult to compare without common linking variables.
Practical constraints such as costs and methodological constraints such as necessary equipment for data collection results in smaller sample sizes in some methods compared to others. As an example, a neuroimaging study with 100 child participants would be considered robust by most neuroscientists. Even a large multisite brain imaging study across six laboratories supported by the US National Institutes of Health had only 114 children from birth through age 4 and 433 children aged 4-18 (see The NIH MRI study of Normal Brain Development Clinical/Behavioral White Paper-Release 5, March 28, 2012, for a detailed description of these data).
The single largest neuroimaging study of child poverty to date had about 1,000 children and adolescents, but the sample covered an extremely broad age range from 3 to 20 years (Noble et al., 2015) . Of primary concern is that the kinds of sample sizes that are feasible for some kinds of research methods constrain opportunities to examine some of the most germane and critical issues about the effects of poverty on children. These include limited opportunities to deeply interrogate issues such as individual differences in children's responses to poverty. In addition, there are constrained opportunities to test potential mediator/moderator variables likely to influence child development. These may include a host of factors such as (but not limited to) parents' marital status, earnings, schooling, race/ ethnicity, stress, environmental toxins, rural versus urban locations, receipt of means tested benefits, and the developmental timing of when in a child's life the family moves in and out of poverty. From a developmental perspective, families may experience income fluctuations that occur at different developmental phases for the child, but this is an issue that has remained relatively unexamined yet may well-provide explanatory power in terms of child outcomes. And it may be hard to assess or contextualize poverty in the absence of information such as how many sources of income are available to the child, how many individuals are dependent upon those resources, and the extent to which families may have "underground sources of income" that they tend not to report.
The above paragraph suggests the crux of why progress in understanding child poverty can be accelerated by drawing direct connections between the strengths offered by different disciplinary approaches. Larger scale social science approaches allow stronger characterization of children's environments and the testing of specific features of those environments, but do not address developmental mechanisms within individual children. In a complementary pattern, biological approaches are well-poised to test processes and mechanisms affected by children's experiences, but are not oriented to parametrizing environmental factors with the precision of the social sciences. Combining these approaches provides a potentially useful way to assess and understand individual differences in children's responses to their environments. While we highlight the value of common measures to translate across levels of analyses, it is also the case that some uniform measures would benefit comparison from one purely behavioral study to another, and, from one biological study to another. | Poverty-especially in a global context--is a complex issue: much has been published about what constitutes poverty, how to define it, and how to measure it (Institute for Research on Poverty, 2016; Short, 2016) . Issues range from whether to include only income or also in-kind benefits; the length of time under consideration; whether the measure should be absolute or relative to the median income in a given community; and whether the measure should go beyond income to include broader factors such as parent's human capital and/or social isolation. From a developmental science perspective, the effects of child poverty are likely to be multi-determined. Such factors might include--but are not limited to--stress, nutrition, toxin exposure, school experiences, financial subsidies, and health (Duncan, Magnusson, & Votruba-Drzal, 2017) . No single study will be able to engage all of these issues. But critical steps forward can emerge if data across studies can be more easily compared.
Data sets need not be combined to advance knowledge about the effect of poverty on developmental processes. Rather, studies could be designed so that the results can be more directly contrasted with other studies focused on different neural systems, demographic factors, developmental domains, ages, or diverse subpopulations.
A minimal step involves ensuring just a few common descriptive variables exist between projects. Fortunately, such a goal is feasible because it dovetails with recent emphases on making data publicly available in a timely fashion in order to improve reliability and increase use of expensive data. Below, we suggest a few key questions that can serve as common linkages between studies. | There are two general issues that make it difficult to compare studies of child poverty: one concerns the range of different variables that researchers use to characterize their samples and operationally define "poverty," and the second is a lack of clarity between a family's income and their socioeconomic status (See Farah, 2018) . Our Frequently in developmental science, parent education is used as the sole proxy for children's socioeconomic environments. But parent education, alone, provides little precision or insight into how children experience poverty (Duncan & Magnuson, 2012) . It is not yet clear whether low family income has the similar developmental effects on children as low family socioeconomic status. Unfortunately, there is no single, simple measure of family income or parent education that is sufficient to index the developmental context of poverty for a child. Even while objective indices such as the federal poverty line may provide a useful parameter for recruiting a study sample, there is no evidence that a child living marginally above the federal poverty level is appreciably better off than one marginally below.
In sum, both poverty and socioeconomic status are separate, albeit overlapping, constructs (Darin-Mattsson, Fors, & Kåreholt, 2017) .
A simple example illustrates some of the problems incurred through the use of imprecise measurement of child poverty. Imagine a child growing up in a family in which both parents are graduate students. This child may live in a family that has an income that is below the U.S. federal poverty line or below 50% of a community's median income. But when viewed over a life course, this family's income is only below the federal poverty line (or 50% of median income) for a relatively short period of time. A child in this family is more likely to have access to a higher permanent and stable income in the future, to interact regularly with college educated adults who use complex language, to have parents who read regularly to the child, to attend an experimental childcare program with educated childcare providers, and to be exposed to publicly available child-oriented cultural and arts events. In other words, this child is temporarily living in a family that is income poor, but not a family that is poor in other dimensions. A bit further away is a child growing up in a single parent household with a caregiver who did not finish high school. This child might attend Head Start (public pre-school) for part of the day, but then returns home, where there are limited developmentally stimulating/appropriate activities or activities supervised by adults. This child might have a parent whose time is spent working multiple jobs, and the child likely does not regularly interact with people who have benefitted from post-secondary education. Both children may be recruited at the same time to participate in the same study. If gross family income at the time of recruitment is the sole measure of poverty, it is accurate that both children are technically growing up in a family whose income is below the official poverty line at a point in time--but the children's experiences across development are very different.
Meaningful comparisons of developmental data across studies will require researchers to more deeply understand the nature of group differences reported in individual studies. To do so will require differentiating the effects of various indicators such as income, education, participation in publicly available means-tested benefits (e.g.
in the United States SNAP, the Supplemental Nutrition Assistance Program; in the U.K., Employment and Support Allowance.; in Australia, Social Housing); and stability in living arrangements (such as marital status of parents, the family's access to housing and the quality of that housing). For these reasons, we propose a set of brief, easily measured items that can be added to nearly all studies with minimal impact. These questions are intentionally not meant to be comprehensive, as any given research project will want to add hypotheses-specific questions. But this set of questions carries minimal participant burden: In the context of a research visit or interview, these items should take just a few minutes to collect and can be completed by research participants, by their parent(s), or read aloud to them if there are concerns about a participant's reading ability.
|
We propose the following set of questions that could be asked consistently across a variety of studies. The goal of this initiative is not to be fully comprehensive; we intentionally kept this list of questions minimal to allow individual projects to add many of their own studyspecific questions consistent with the goals, design, and hypotheses of those studies while also respecting the time burden on research participants. Nor is this a domain where it makes sense to develop a formal questionnaire with tested psychometric properties; economic factors and public benefit programs are always changing in ways that differentially impact families and children. Instead, we draw upon consensus measures, selecting key variables that have consistency in poverty studies and that tap the range of factors most often discussed as relevant to children's experience of poverty.
These questions allow for separate assessment of poverty versus socioeconomic status, and should be construed as simply a minimal, basic set of questions to measure poverty and SES that would be consistent across projects. Here, the focus is on questions designed to capture the direct experience of the child. Researchers might wish to add additional questions to measure other issues relevant to a given research project, such as, for example, parent-child interactions, specifics about food availability, detailed housing conditions, healthcare, neighborhood or school poverty rates, or children's subjective experience of poverty (Since our focus is on parent responses, we do not include subjective poverty questions that could be asked of a child, though these issues warrant research attention.
And, since our focus is on children of all ages, we do not include school or pre-school based measures).
There are opportunities and challenges associated with a move toward even a small subset of common data elements. On the opportunities side, the use of some common measures of poverty and SES will support the aggregation of data sets of various types (e.g. structural and functional imaging, behavioral measures, epigenetics, etc.) that might then have greater power to detect, for example, interactions between demographic and individual poverty. Such data aggregation will allow greater power in exploratory studies where the challenges of multiple comparison correction for many statistical tests can often preclude the generation of informative results that can guide future research. Even without data aggregation, a small set of common measures enables opportunities for future meta-analyses of data from the field and direct comparison of results across different published reports.
On the challenges side, sometimes a push toward common data elements can encourage investigators to restrict themselves to relying only on minimal measures, or cause scientists to worry that their studies will be criticized for deviating from standard norms. We hope that researchers will take the basic items we propose here only as a starting point. Our goal is that researchers will build upon these items in such a way as to fully tailor each new study to test specific hypotheses. Most data sets in this field can have impactful secondary uses if common linking variables are included in the initial design with the goal of future comparisons across studies. If conducted in this manner, like chicken soup, these items cannot hurt and might well help.
We propose a set of 12 core questions that can be easily integrated into studies of child poverty, regardless of sample size. These items are presented in Appendix 1. This set of questions is not intended to be the only poverty-related items researchers include in their data plans. Rather, this is a base set that can be supplemented with additional questions; for example, if a study targets a particular subpopulation such as Hispanics or Asians from particular countries, then additional questions will be needed. And, they can be readily adapted in other countries (for example, by using the largest means tested benefit program in place of SNAP and the local currency). The questions are aimed at capturing primary caregiver characteristics.
They will work robustly unless a child is in an extended placement.
In this latter case, researchers will need to determine if the relevant data for their particular study is the child's lifetime or current environment. We adapted items from a variety of sources to maximize their utility across a wide range of research studies, as detailed below.
| We do not include questions about programs such as Early Head
Start, Head Start, or WIC, because they are not core measures of poverty but rather the take-up of benefits, are targeted at only infants or very young children, and family participation can change frequently over time. But studies focused specifically on infants and younger children may want to include these items in a broader set of questions if the focus is on what policies are effective. Many studies in the field of child poverty do not consider benefits such as free/ reduced school breakfast or lunches for a variety of reasons. This is because at the time of data collection for a particular study, children
may not yet be school-aged, families may be queried in the summer months or vacation time when the benefit is not available or on the mind of the parent, and because, in numerous school districts in the United States with high proportions of children below the poverty line, program eligibility is based not on a family's income but the percentage of children at the school who might benefit. Some poverty measures include these benefits when calculating poverty, though they are not included in the official federal poverty measure. Yet, food benefits are direct replacements for income; therefore, we include other food benefit programs as described below. | These questions are focused on US-based programs, but can be easily adapted to work well for international comparisons. For means tested type programs, researchers can include questions about the largest program targeted on families with children in a region.
Researchers can also convert currencies using PPP (purchasing power parity), a method that compares different countries' currencies through a market "basket of goods" approach. International researchers can also modify the poverty rate using a standard database like the Organization for Economic Co-operation and Development (OECD), a benchmark of income inequality across countries (www. oecd.org).
| flexibility
Every project will need to add items depending upon the focus of the study, so a fully comprehensive survey is not possible or desirable. This set is only intended to constitute a common minimal link between independently conducted studies. | | The first item captures race and ethnicity-important factors to consider in that they may be tied to aspects of culture, including childcare practices, diet, and the experience of discrimination. | Many studies confound or confuse the construct of socioeconomic status with poverty. When only a single index is used to characterize a sample (such as years of maternal education), it will prevent other researchers from disentangling these issues when reading a published paper or attempting to reconcile findings that emerged in one study with those reported in another (where authors might rely on an index such as family income below the Federal Poverty Line). The next three questions address socioeconomic status. A query about whether English is the primary language (or, if used in other countries, if the dominant language of the country is spoken at home) is included because children who do not speak English at home could face additional challenges at school or have parents with limited employment opportunities (Hoff, 2013; Turney & Kao, 2009 ).
Majority versus minority language use questions can be adapted for other global contexts. Knowledge about marital status provides an estimate of the number of adults supporting and drawing on family resources, and can also serve as estimation of parental time available for children. For these reasons, marital status is frequently found to be an important determinant of children's well-being and human capital (McLanahan & Sandefur, 1994) . Parental education has long been used as a measure of parental effectiveness, and consistently influences children's educational and behavioral outcomes (Haveman & Wolfe, 1995) . We include a question about parent disability because this might limit family financial potential and also make the cost of living higher for a family (Smith, 1999) . These initial questions are all consistent with the data gathered through the Current Population Census, 2016) . Here, we have worded the questions to encourage research participants to consider all sources of their income-a task that can be especially difficult in families where these sources of income might not be stable or consistent--or even considered as income. Additional items are designed to help determine issues such as the number of people living off of that income, which combined with income, permits calculation of an income to needs ratio for a child.
Since many individuals have inconsistent sources of income, we also suggest asking whether the current year income is representative of income the previous year. As noted above, receipt of free/reduced school breakfast or lunches is not a robust indicator of child poverty for research purposes. Yet, food benefits are direct replacements for income and ought to be included in studies because they make a family and the child better off (Short, 2016) . For this reason, we include Question 6 about food stamps (SNAP; Supplemental Nutrition Assistance Benefits), the most common means tested benefit in the U.S. and a more reliable measure than school lunches. Gathering data about a family's use of food stamps also provides essentially the same information that would be gained from querying most other cash in-kind programs. One challenge about selecting questions to include in this set is that public programs can be added, removed, and changed over time. We selected SNAP because it is the largest anti-poverty program and has been in place since the 1960s, so it is stable across time. We drew these questions from the US Census Bureau's American Community Survey (ACS), but modified the questions to ask about children's experiences. (The ACS is conducted every year to determine how federal and state funds will be distributed to address the economic needs of communities; this supplements the Census, which is conducted every 10 years).
Through the remaining questions, we ask about a child's health insurance coverage as an important index of the resources available to a child. Having health insurance increases access to health care and is tied to having a regular provider and to prevention of illness and earlier diagnosis of illness allowing for more timely treatment (DeNavas-Walt, 2010) . (The question on health insurance coverage might be omitted in countries with universal coverage.) Next, we ask about consumption of housing (and housing stability) and food security. These are important aspects of daily life that influence a child's well-being (Bhattacharya, Currie, & Haider, 2004; Cutts et al., 2011) . new research methods hold tremendous potential to uncover some of the mechanisms behind these outcomes as well as ways to test effectiveness of programs designed to benefit these children. Similarly, combining new methods may lead to better insights about whether an intervention shows initial promise of leading to the intended results in the short-term (as compared to waiting and measuring children's adult outcomes).
It is imperative that researchers build a body of evidence in the area of poverty to reach the level of certainty needed to put ideas into practice at the policy level. A critical first step in this endeavor is increasing standardization across studies by collecting strong data that characterize children's environments. There are certainly other steps that researchers can take, including other methodological, statistical, and sampling practices that advance this area of study.
However, these changes might overly constrain or drastically change how individual investigators wish to pursue their studies. In contrast, many problems in this field (such as a lack of clarity between developmental effects of SES vs. poverty, the effects of relative vs. absolute poverty on child development, and individual differences in developmental outcomes) could be easily addressed, and developmental science of poverty studies greatly advanced, if researchers were better able to compare and integrate findings across various types of studies, as well as link their datasets.
Consistently including these measures could greatly expand the amount of data available to researchers with negligible additional costs. Use of these common measures also has the added benefits of helping researchers to both (a) use data from more than one sample to better test their hypothesis and (b) understand how differences in samples could lead to variations in results across studies.
At present, inconsistencies across published studies are difficult to reconcile. Addressing these issues will identify new ways that research can be used to understand more about the basic science of how environments affects children's development, to develop more effective antipoverty policies in response to these insights, and to generate a stronger basis for researchers to communicate relevant findings to policymakers.
Data sharing is not applicable to this article as no new data were created or analyzed in this paper.
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https://orcid.org/0000-0001-5184-9846 1 For 2017, 17.5% or 12.8 million children in the US were living in households with incomes below the official poverty line; 39% were living in households with incomes below twice the poverty line (Child Trends Databank, 2010) . The percentage of children in the United States who spend some portion of their childhoods living in households with incomes below the official poverty line is far higher than any single year estimate, with the youngest children at greatest risk (see Jiang et al., 2016) . What is the highest degree you completed: _______ If there is an additional parent who lives in your household, how many years of schooling has that person completed: _____ (5) Thinking about ALL of the money earned by ALL adults in your household living with you combined over the past 12 months (including money from various jobs; net income from a business, farm or rental; pensions; dividends or inheritance; interest; social security payments; earned income tax credits; child support; welfare benefits or other money from the government; and any other money income received) which category best describes your total household income : a. Less than $5,000 p. 150,000 or more (6) How many people live in your household and depended on that income over the past 12 months--that is, since last (name of current month)? Include everyone who is living or staying here for more than 2 months, including yourself.
Number of people: _______ (7) Is the household's income this year (N.B. we suggest that researchers include actual year, e.g., 2020) more than, less than, or about the same as the income last year (N.B. we suggest that researchers include actual year, e.g., 2019)? f. The children are not covered by any insurance plan (10) In the past 12 months--that is, since last (name of current month) did you have the experience that the food that you bought just didn't last long enough, and you didn't have money to get more. 
